This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representation of the original 
documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY 



As rescanning documents will not correct 
images, please do not report tlie images to the 
Image Problem Mailbox. 



1 



JAPANESE PATENT OFFICE 
PATENT JOURNAL (A) 
KOKAI PATENT APPLICATION NO. P2000- 186046 A 

Int.Cl7: A61K 45/00 

38/22 
39/395 
A61P 29/00 
A61K 37/24 

Filing No.: Hei ll[1999]-292644 

Filing Date: October 14, 1999 

Publication Date: July 4, 2000 

No. of Claims: 5 (Total of 10 pages; OL) 

Examination Request: Not filed 



THERAPEUTIC AGENT AND DIAGNOSTIC METHOD FOR CHRONIC RHEUMATOID 

ARTHRITIS 



Inventors: Shigeru Kotake 

2- 2-14 Josui Minamimachi 
Kodaira-shi, Tokyo 

Nobuyuki Udagawa 

3- 16-7 Akehara 
Kashiwa-shi, Chiba-ken 

Tatsuo Suda 
1-8-5 Wakaba-cho 
Tachikawa-shi, Tokyo 

Applicants: 000006699 

Snow Brand Milk Products Co. Ltd. 
6-1-1 Naeho-cho 
Higashi-ku, Sapporo-shi 
Hokkaido 




• 



2 



000001856 
Sankyo Co. Ltd. 
3-5-1 Nihonbashi Honcho 
Chuo-ku, Tokyo 



Agent: 



100090941 

Seiya Fujino, patent attorney 



[There are no amendments to this patent.] 



Abstract 



Problem 



To present therapeutic agents and diagnostic methods for chronic rheumatoid arthritis 



Means to solve 

Therapeutic agents for chronic rheumatoid arthritis (RA) having substances that inhibit or 
neutralize the activity of interleukin-17 (IL-17) in the body and/or substances that inhibit signal 
transduction of osteoclastogenesis induction by IL-17 as active ingredients. Chronic rheumatoid 
arthritis diagnostic method by measurement of IL-17 content in blood or synovial fluid. 
Screening method for substances that inhibit or neutralize IL-17 activity and/or substances that 
inhibit signal transduction of osteoclastogenesis induction by IL-17 that uses inhibition of 
differentiation to osteoclasts in coculture systems of osteoblasts or osteoblast-like stromal cells 
with myelocytes as an index. 



Useful for medicines used in preventing and treating articular bone destruction in RA, 
etc., as an RA diagnostic method, and a screening method for finding substances effective in RA 
prevention or treatment. 



1 . Chronic rheumatoid arthritis therapeutic agents characterized by the fact that they have 
substances that inhibit or neutralize interleukin-17 activity and/or substances that inhibit 
osteoclastogenesis signal transduction of interleukin-17 as active ingredients. 

2. Therapeutic agents described in Claim 1 that use interleukin-17 -neutralizing antibodies 
as the substance that neutralizes interleukin-17. 

3. Therapeutic agents described in Claim 1 that use osteoclastogenesis inhibitory factor 
(OCIF) as the substance that inhibits osteoclastogenesis signal transduction of interleukin-17. 



Effect 



Claims 
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4. Diagnostic method for chronic rheumatoid arthritis characterized by the fact that 
interleukin-17 content in sampled blood or synovial fluid is measured and chronic rheumatoid 
arthritis is diagnosed by its numerical value. 

5. Screening methods for substances that inhibit osteoclastogenesis signal transduction of 
interleukin-17 characterized by the fact that substances that inhibit or neutralize interleukin-17 
activity and/or substances that inhibit osteoclastogenesis signal transduction of interleukin-17 are 
screened using inhibition of differentiation to osteoclasts in coculture systems of osteoclasts or 
osteoclast-like stromal cells with myelocytes as an index. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

This invention pertains to novel therapeutic agents for chronic rheumatoid arthritis that 
have substances that inhibit interleukin-17 activity, etc., as active ingredients, chronic 
rheumatoid arthritis diagnostic methods that measure interleukin-17 in blood or synovial fluid, 
and screening methods for substances used for said active ingredients that use coculture systems 
of osteoblasts, etc., with myelocytes. 

[0002] 
Prior art 

Chronic rheumatoid arthritis (RA below) is characterized by proliferation of the synovial 
membrane in multiple joints and is a chronic systemic inflammatory disease in which 
deformation/destruction of joints and bone occurs over time. Although the causes of RA are as 
yet unclear, many cytokines participate in its pathogenesis and, of these, inflanmiatory cytokines 
such as intedeukin (IL-1), IL-6, and tumor necrosis factor-a (TNF-a) are known to play 
important roles. Antirheumatic drugs are used for treatment of RA. Among these are 
antirheumatic drugs in the narrow sense and immunosuppressive drugs. For antirheumatic drugs 
in the narrow sense, for example, oral metal agents, D-penicillamine and bucillamine having SH 
groups, lobenzarit disodium, salazosulfapyridine, actarit, etc., can be cited. For 
immunosuppressive drugs, for example, there are methotrexate and mizoribine, and these fall in 
the category of antirheumatic drugs in the broad sense. Therapeutic goals using these 
antirheumatic drugs are to correct the immune abnormalities of RA and inhibit progress of the 
disease and to prevent bone destruction and functional difficulties. Thus, many antirheumatic 
drugs are being used clinically. But all of the drugs have adverse effects; many adverse effects 
such as interstitial pneumonia, and hematopoietic, renal and hepatic dysfunction have been 
reported. Moreover, although these antirheumatic drugs can seek to inhibit pain and arthritis and 
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improve QOL (quality of life), it is said that stopping systemic inflammation and articular 
function problems (bone destruction) is difficult. The development of antirheumatic drugs with 
few side effects that are effective in true RA treatment, particularly in inhibiting and improving 
articular function problems (articular bone destruction) is desired. Accurate diagnostic methods 
for RA and screening methods for RA therapeutic agents are also desired. 

[0003] 

In the pathogenesis of RA, various inflammatory cytokines, among them, cytokines such 
as IL-1, IL-6 and TNF-a, play important roles. Particularly with regard to IL-6, which is a 
typical inflammatory cytokine, RA treatment via inhibition of signal transduction by IL-6 has 
been tried. As methods for inhibiting IL-6 signal transduction, methods such as © inhibiting IL-6 
production, © neutralizing IL-6, CD inhibiting binding of 11-6 to IL-6 receptors, and ® inhibiting 
binding of IL-6/IL-6 receptors with gpl30 have been conceived. Concretely, as methods for 
inhibiting IL-6 signal transduction, RA treatment using humanized anti-IL-6 receptor antibodies 
has been tried and the possibility of RA treatment using humanized anti-IL-6 receptor antibodies 
has been suggested. Also, from the fact that humanized anti-IL-6 receptor antibodies are believed 
to inhibit promotion and activation of osteoclastogenesis by IL-6, it is anticipated that they will 
inhibit the progress of articular lesions. 

[0004] 

In recent years, interleukin-17 (IL-1 7 below) has been discovered and its function has 
been investigated (Rinsho Men'eki 29:678-682 (1997)). IL-17 is knovra to induce the production 
of inflammatory cytokines such as IL-6 and IL-8 and GCSF in synovial membrane-derived 
fibroblasts and to induce differentiation of mature neutrophils. Recently, hypotheses that IL-17 
participates in inflammatory diseases have also been formed. However, IL-17 is a novel cytokine 
derived from T cells and the participation of IL-1 7 in the pathogenesis of RA has not been made 
clear. Moreover, as stated below, many inflammatory cytokines, starting with IL-6, are known to 
have osteoclastogenesis-promoting activity by signal transduction mediated by gplSO and to 
have bone resorption-accelerating effects. But there has been almost no elucidation of the role of 
IL-17 in osteoclastogenesis. 

[0005] 

On the other hand, osteoclastogenesis inhibitory factor (OCEF) was discovered as a factor that 
specifically inhibited in vitro osteoclastogenesis in culture fluids from normal himian fetal 
lung-derived fibroblasts IMR-90 (ATCC CCL-186), and is a cytokine that was purified and 
isolated from these culture fluids (WO 96/26217; Tsuda et al.: Biochem. Biophys. Res. 
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Commun. 234:137-142 (1997)). Furthermore, the internal amino acid sequence of the isolated 
OCIF protein has been determined (Tsuda et al.: Biochem. Biophys. Res. Commun. 234:137-142 
(1997)). Using DNA synthesized based on this amino acid sequence as a probe, human OCIF 
cDNA has been cloned from IMR-90 cDNA libraries. These human OCEF cDNA have been 
incorporated into expression vectors for animal cells. Transformed cells obtained by transfecting 
animal cells with these expression vectors have been cultured and gene recombinant human 
OCEF obtained from these culture fluids (WO 96/26217). It has been shown that administration 
of gene recombinant OCEF (rOCIF) caused marked improvement in bone density as well as bone 
strength in immobilized rats and ovariectomized rats (W096/26217, Simonet et al.: Cell 89:309- 
319, 1997) and in administration to normal rats as well, caused marked increases in bone density 
and bone volume with decreases in the numbers of osteoclasts (Yasuda et al.: Endocrinology 
139:1329-1337, (1998)). OCIF exists in the natural world as monomers (monomer type) and 
dimers (homodimer type). The molecular weight of monomeric OCEF is about 60 kd by 
SDS-polyacrylamide gel electrophoresis (SDS-PAGE) with and without reduction. The 
molecular weight of homodimeric OCIF is about 120 kd on SDS-PAGE without reduction and 
about 60 kd on SDS-PAGE with reduction. Human OCIF and mouse OCIF both consist of 380 
amino acids and the homology between the two is 86%. Homodimeric OCIF is formed by 
intermolecular disulfide bonds due to cysteine residues that are from the C-terminus 
(Yamaguchi et al.: J. Biol. Chem. 273:51 17-5123, (1998)). As for relative in vitro 
osteoclastogenesis-inhibiting activities, there are no differences between monomeric and 
homodimeric OCEF; they are equal. OCIF has 4 cysteine-rich domains in the N-terminus region. 
From their structural similarity, OCIF is a new member belonging to the TNF receptor (TNFR) 
family without a transmembrane (TM) region and is soluble. Moreover, in the C-terminus region 
of OCIF, there are 2 DD homologous regions (DHH) that have homology with regions that 
induce apoptosis (desdomains, DD) seen in Fas and TNFR-1, which are in the TNFR family. 
Furthermore, at the C-terminus, there is a region showing heparin affinity (Yamaguchi et al.: J. 
Biol. Chem. 273:5117-5123 (1998)). 

[0006] 

RA is a treatment-resistant inflammatory disease having synovial membranes as the 
principal lesions. Bone damage in RA is divided into 0 bone destruction that occurs in diseased 
joints, ® osteoporosis that appears around the diseased joint from early in disease activity, and 
(D systemic osteoporosis that gradually manifests with progress of RA lesions. In particular, 
osteoporosis around the diseased joints becomes symptomatic from early in this disease and it is 
known that the bone mineral density also decreases more rapidly than at other sites. RA is a 
chronic systemic inflammatory disease and many antirheumatic drugs consisting mainly of 
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anti-inflammatory agents, etc. are used for its treatment. As stated above, these antirheumatic 
drugs have diverse adverse effects and are said to have difficuhy stopping bone destruction in 
RA. Although the causes of RA are as yet unknown, it has been shown that many inflammatory 
cytokines participate in its pathogenesis and that, among these, inflammatory cytokines such as 
interIeukin-1 (IL-1), IL-6 and TNF-a play important roles. This is also suggested from the fact 
that concentrations of IL-6 in synovial fluid show higher values than in osteoarthritis that 
exhibits articular symptoms similar to RA (Hirano, T. et al.: Eur. J. hnmunol. 18:1797-1801, 
(1988)). In fact, toward developing more effective therapeutic drugs with few adverse effects, 
RA treatment mediated by interfering with cytokine signal transduction using humanized 
antibodies that neutralize the actions of these individual inflammatory cytokines or humanized 
antibodies to receptors for these inflammatory cytokines is being tried. 

[0007] 

Meanwhile, bone metabolism exists in the combined activities of osteoblasts that are in 
charge of bone formation and osteoclasts that are in charge of bone resorption. It is believed that 
bone metabolism abnormaHties occur as a result of the equilibrium between bone formation and 
bone resorption being disrupted. For diseases accompanied by abnormalities of bone 
metabolism, osteoporosis, hypercalcemia, Paget's disease of the bone, renal osteodystrophy, RA, 
osteoarthritis, etc., are known. The articular bone destruction in RA is said to occur as a result of 
abnormally accelerated bone resorption. Acceleration of bone resorption is believed to occur by 
acceleration of formation of osteoclasts that are in charge of bone resorption and of 
bone-resorbing activity. Consequently, preventing and/or treating articular bone destruction in 
RA is specifically inhibiting this abnormally accelerated bone resorption, that is, inhibiting 
(suppressing) osteoclastogenesis, and/or inhibiting (suppressing) bone-resorbing activity of 
osteoclasts. Substances having such effects are anticipated as more effective antirheumatic drugs 
with few adverse effects. 

[0008] 

The cells in charge of bone metabolism are osteoblasts and osteoclasts. These cells 
interact with each other intimately and this phenomenon is called coupling. It is known that, by 
intercellular adhesion to osteoclast precursors and mature osteoclasts, osteoblasts/osteoblast-like 
stromal cells control osteoclast differentiation and maturation, and bone-resorbing activity of 
mature osteoclasts, respectively. A hypothesis is advocated (Suda et al.: Endocrine Rev. 13:66- 
80 (1992); Suda et al.: Bone 17:87S-91S (1995)) that osteoblasts/osteoblast-like stromal cells 
express osteoclast differentiation-inducing factor (ODF) on the cell membrane as a resuU of 
receiving signals from various bone-resorption factors through 3 different signal transduction 
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systems, that is, active vitamin D3 mediated by D3 receptors on the nucleus, interleukin-1 (IL-1), 
parathyroid hormone (PTH) and prostaglandin E2 (PGE2) by protein kinase A, and IL-6, soluble 
IL-6 receptors, IL-1 1, leukemia inhibiting factory (LIF) and oncostatin M, which are 
inflammatory cytokines, by gpl30. As stated above, OCIF is a soluble receptor belonging to the 
TNF receptors, and has been found to bind specifically to active vitamin Ds-treated mouse 
osteoblast-like stromal cell line ST2 cells (Yasuda et al.: Endocrinology 139:1329-1337 (1998)). 

[0009] 

The cDNA of this OCIF binding molecule (OBM) that is expressed on membranes has 
also been cloned by expression cloning using '^^I-labeled OCIF (Yasuda et al.: Proc. Natl. Acad. 
Sci. USA 95:3597-3602 (1998)). This OCIF binding molecule, OBM, is a membrane-bound 
protein and, fi*om its biological activity test results, has been found to have activity as an 
osteoclast differentiation-inducing factor (ODF). (Yasuda et al.: Proc. Natl. Acad. Sci. USA 
95:3597-3602 (1998)). That is, OBM, as stated above, is an osteoclast differentiation-inducing 
factor (osteoclastogenesis promoting factor) that is expressed on osteoblast/osteoblast-like 
stromal cells as a result of various bone-resorption factors, including inflammatory cytokines, 
through 3 different signal transductions. The mechanism of action of OCIF has been found to be 
manifestation of osteoclastogenesis-inhibiting effects by binding of OCIF to this OBM (Yasuda 
et al.: Endocrinology 139:1329-1337 (1998); Yasuda et al.: Proc. Natl. Acad. Sci. USA 95:3597- 
3602(1998)). 

[0010] 

Problems to be solved by the invention 

IL-1 7 is a novel T-cell-derived cytokine. Almost nothing about its role in 
osteoclastogenesis has been elucidated. The inventors discovered that there is an important 
relationship between IL-1 7 and RA pathology. Upon further study, the inventors discovered that 
inhibiting EL- 17 activity and/or inhibiting signal transduction was linked to RA treatment, and 
that one pharmacological effect of OCIF was inhibition or neutrahzation of IL-17 activity and/or 
interference with signal transduction of osteoclastogenesis induction by IL-17, and perfected this 
invention. They also discovered that if the IL-17 contents of blood or synovial fluid is measured, 
RA could be sharply distinguished from osteoarthritis, trauma or gout according to that content. 
Furthermore, they discovered a method for screening substances that inhibit or neutralize IL-17 
activity or substances that inhibit the osteoclastogenesis signal transduction of IL-17 that used 
inhibition of differentiation to osteoclasts in coculture systems of osteoblasts, etc., with 
myelocytes as an index. Consequently, a topic of this invention is presentation of RA therapeutic 
agents that have substances that inhibit or neutraUze IL-17 activity in the body and/or substances 
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that inhibit signal transduction of osteoclastogenesis induction by IL-17 as the active ingredient. 
Another topic of this invention is presentation of a method for diagnosing RA by measuring 
IL-17 in blood or synovial fluid. Yet another topic of this invention is presentation of a screening 
method for substances that inhibit or neutraUze IL-17 activity and/or substances that inhibit 
signal transduction of osteoclastogenesis induction by IL-17. 

[0011] 

Means to solve the problems 

This invention pertains to agents for treating chronic rheumatoid arthritis that have, as 
active ingredients, substances that inhibit or neutralize IL-17 activity in the body and/or 
substances that inhibit signal transduction of osteoclastogenesis induction by IL-17. More 
concretely, for such substances, interleukin-17-neutralizing antibodies can be cited as substances 
that neutralize interleukin-17 activity and osteoclastogenesis inhibitory factor (OCEF) can be 
cited as a substance that inhibits signal transduction of interleukin-17 osteoclastogenesis. This 
invention also pertains to a chronic rheumatoid arthritis diagnostic method that measures the 
interleukin-17 content of sampled blood or synovial fluid and diagnoses chronic rheumatoid 
arthritis according to those numerical values. Furthermore, this invention pertains to a screening 
method for substances that inhibit or neutralize interleukin-17 activity and/or substances that 
inhibit signal transduction of osteoclastogenesis induction by IL-17. This invention can be used 
as a medicine for preventing and treating articular bone destruction in diseases such as RA, and 
for RA diagnosis or in screening for substances that are effective in RA. 

[0012] 

Embodiment of the invention 

According to the research of the inventors, as shown in the following application 
examples, it was found that IL-17 levels in synovial fluid showed significantly (p < 0.001) higher 
values in RA patients than in patients with osteoarthritis. It was also found that there were IL-17 
positive cells in CD4+ and CD45RO+ T cells in synovial fluid from RA patients. Thus, it was 
suggested that IL-17 was deeply involved in RA pathogenesis. When the inventors then 
diligently studied the osteoclastogenesis-promoting effects of IL-17 to clarify the participation of 
IL-17 in acceleration of bone resorption, they discovered that IL-17 markedly induced formation 
of multinucleate osteoclasts from myelocytes in coculture systems of mouse myelocytes with 
primary cultures of osteoblasts and confirmed that it was deeply involved in RA pathogenesis, 
particularly articular bone destruction. From the above results, it was found that IL-17 was useful 
as a diagnostic marker for this pathology and was a useful index in screening for substances that 
inhibit its production or substances that inhibit signal transduction for RA therapy drugs. 
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Furthermore, it was inferred from the above that substances that inhibited or neutralized IL-17 
activity or substances that inhibited signal transduction of osteoclastogenesis by IL-17 were 
promising as antirheumatic drugs. It has been possible to confirm that anti-IL-17 neutralizing 
antibodies and OCIF, which are such substances, inhibit osteoclastogenesis. In particular, it was 
discovered that OCIF markedly inhibited the pronounced osteoclastogenesis induction by IL-17. 
That is, it was found that OCIF completely inhibited osteoclastogenesis not only by the above 
inflammatory cytokines known to participate in RA pathogenesis that had been known 
previously, but also by IL-17 discovered in this invention. The inventors were the first to 
discover, as stated above, that IL-17 increased markedly in RA patients, that with the increase 
osteoclastogenesis was promoted and bone destruction was accelerated, and that such bone 
destruction was selectively inhibited by osteoclastogenesis inhibiting factor (OCIF). 

[0013] 

The inventors, as stated above, discovered that IL-17 levels in synovial fluid of RA 
patients showed significantly (p < 0.001) higher values than that of patients with osteoarthritis 
and, from the fact that it manifested bone-resorbing effects through marked 
osteoclastogenesis-inducing activity, that IL-17 was a cytokine deeply involved in disease 
changes such as articular bone resorption in RA. Moreover, they discovered from these results 
that if IL-17 activity in the body could be inhibited or neutralized and/or signal transduction of 
osteoclastogenesis induction by IL-17 could be inhibited, RA could be treated. Consequently, if 
drugs containing as active ingredients substances with IL-17 activity-inhibiting or -neutralizing 
activities and/or substances that inhibited signal transduction of osteoclastogenesis by IL-17 
were used as RA therapy agents, RA could be treated. For such substances, substances such as 
the above substances that inhibit production of prostaglandin E2 (PGE2), substances that inhibit 
signals of PGE2, antibodies that neutralize IL-17, or osteoclastogenesis inhibiting factor (OCEF) 
that inhibits signal transduction of osteoclastogenesis induction by IL-17 can be cited. IL-17 
neutralizing antibodies and OCIF are used particularly favorably. 

[0014] 

In RA therapy agents of this invention that have antibodies that neutralize IL-17 activity, 
both monoclonal and polyclonal antibodies can be used for the active ingredient, 
IL-17-neutralizing antibodies. Although both human and murine can be used, humanized 
anti-human IL-17 monoclonal antibodies are preferably used. The antibodies can be 
manufactured by the following method. That is, polyclonal antibodies to IL-17 are obtained by 
immunizing rabbits or goats with pure IL-17 by the usual methods and purifying it from antisera 
obtained using Protein A columns (Pharmacia Co.). IL-17-neutralizing antibodies can be selected 
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using inhibition of IL-6 production when IL-17 is allowed to act on synovial membrane 
fibroblasts as an index. Commercially available neutralizing antibodies can also be used (made 
by R&D System Inc., etc.). 

[0015] 

Monoclonal antibodies to IL-17 can be manufactured as follows. That is, Balb/c mice are 
immunized by administration of pure IL-17. Hybridomas are created by cell fusion of mouse 
spleen cells with mouse myelomas by the usual methods, and hybridomas producing antibodies 
to IL-17 are selected. For the pure IL-17 which is an immune antigen, a commercially available 
product can be used or it can be produced by gene recombination methods using the already 
well-known IL-17 gene. By cloning the antibody-producing hybridomas obtained a few times 
(normally, about 3 times), isolated, stable hybridomas can be established. Antibody-producing 
hybridomas thus established are cultured and monoclonal antibodies against IL-17 can be 
purified from their culture supematants using Protein A columns (Pharmacia Co.). For 
humanized antibodies, antibodies that neutralize human IL-17 activity and monoclonal 
antibodies having a high affinity (dissociation constants as low as possible, for example, less 
than 10*^^ M ) for human IL-17 are selected from among mouse anti-monoclonal [sic] antibodies 
obtained by the method described above. 

[0016] 

Humanizing is possible by then grafting (CDR-grafting) all of the variable regions (CDR) 
that are the antigen-recognition site of the mouse anti-human IL-17 monoclonal antibody 
obtained onto the variable region of human IgG. Or, transgenic mice in which the entire human 
immune system has been grafted into the mice are immunized by giving pure human IL-17. 
Spleen cells from said immunized mice are fiised with mouse myelomas by the usual methods as 
described above and hybridomas are created. By purifying culture fluids of antibody-producing 
hybridomas using protein A columns, complete human anti-human IL-17 monoclonal antibodies 
can be obtained. By selecting antibodies that neutralize human IL-17 activity and antibodies that 
show a high affinity for human IL-17 from among the human monoclonal antibodies obtained, 
the human anti-human IL-17 monoclonal antibodies that are a goal of this invention can be 
obtained. The human anti-human IL-17 monoclonal antibodies that neutralize human IL-17 
activity thus obtained can be used as RA therapy agents. The human IL-17 used as immunogen 
can be produced by genetic recombination methods from the well-known gene (Rouvier, E. et 
al.: J. hnmunol. 150:5445 (1993)), or conmiercially available pure IL-17 can be used. 
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[0017] 

In the RA therapy agents of this invention having OCIF as the active ingredient, products 
prepared by various methods can be used for the OCIF as long as they have been purified enough 
to be used as medicines. For OCIF preparation methods, for example, methods wherein primary 
culture cells or cell lines that produce OCIF are cultured and OCIF is obtained by isolation and 
purification from the culture supernatant (W096/26217; Tsuda et al., Biochem. Biophys. Res. 
Commun. 234:137-142 (1997)), methods wherein genes coding for OCIF are incorporated into 
appropriate vectors by genetic engineering methods, introducing these into appropriate hosts and 
assembling transformed cell lines, and obtaining the desired recombinant OCEF from the culture 
supematants of those transformed cell Hnes (W096/26217; WO96/20621; Simonet et al: Cell 
89:309-319, 1997), etc., can be cited. As for concrete methods for purifying OCIF from the 
culture supematants of primary culture cells or cell lines, it can be purified by the usual protein 
purification methods, for example, chromatography using S-Sepharose or heparin Sepharose, gel 
filtration chromatography, HPLC using reverse phase columns, etc. (Tsuda et al.: Biochem. 
Biophys. Res. Commun. 234:137-142 (1997)). 

[0018] 

Alternatively, genes coding for the amino acid sequence of human OCIF can be inserted 
into animal cell expression vectors containing SR-a or CMV promoters using genetic 
recombination methods. These can be introduced into various host cells that have been used in 
the past in gene engineering methods, for example, Escherichia coli. Bacillus subtilis, yeasts, 
fungi, plant or animal cells, preferably, animal cells, for example, Chinese hamster ovary (CHO) 
cells, namalba [transliteration] cells, mouse CI 27 cells, monkey COS cells, etc. and it can be 
purified in the same manner from the culture fluids of the transformed cells obtained. The OCIF 
thus obtained can be modified forms wherein a portion of its amino acid sequence is missing or 
has been substituted with other amino acids or a portion of another amino acid sequence has been 
inserted, or modified forms wherein the 4 cysteine-rich domains present in the N-terminal region 
that are essential for activity have been preserved, but the entire C-terminal region has been 
substituted with another protein molecule, for example, Fc from immunoglobulins. Drugs 
containing OCIF thus obtained, that is, the drugs of this invention, can be used as agents for 
preventing and/or treating articular bone destruction in chronic rheumatism. Because OCEF in 
particular, in addition to inhibiting articular bone destruction by IL-17, also inhibits signal 
transduction of osteoclastogenesis and differentiation induction by IL-1, IL-6 and TNF-a, it is 
effective in a broader range of inflammatory RA. 
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[0019] 

The RA therapy agents of this invention are safely administered orally or parenterally as 
medicines to humans or animals. When administering parenterally, for example, injections can 
be prepared by the usual methods. When making human IL-17-neutralizing antibodies or OCIF 
into injections, after dissolving in an appropriate solvent such as sterile water, buffer solutions, 
or physiological sahne, they can be prepared by filtering v/ith a filter and sterilizing and then 
filling aseptic containers. The antibody content of injection is normally about 0.001-20% w/v. 
Meanwhile the OCIF content is normally about 0.0001-5% w/v; preferably they are prepared at 
about 0.001-1% w/v. When using OCIF or antibodies as active ingredients, antibodies or OCIF 
content of the formulation can be adjusted as appropriate depending on the form of the agent and 
the disease for which it is used. When formulating, stabilizers and adsorption inhibitors are 
preferably added. For stabilizers, for example, albiunin, gelatin, sugar alcohols such as mannitol 
and sorbitol, amino acids such as glycine and alanine, glucose, dextran, polyethylene glycol, etc., 
are used. For adsorption inhibitors, albumin, gelatin and nonionic surfactants such as Polysorbate 
20 and 80 are used. For liquid formulations, fi-ozen storage or removing the water content by 
lyophilization and storing is desirable. Lyophilized formulations are used by adding injection 
quality distilled water and redissolving at the time of use. The RA therapy agents of this 
invention are administered by the appropriate administration routes depending on the form of the 
agent according to the pathology of the disease to which they are applied. For example, 
intravenous, subcutaneous or intramuscular injections, or in prevention and/or treatment of 
articular bone destruction that is a characteristic of indicated diseases of these agents, they can be 
administered into the joint cavity. The dosages are adjusted as appropriate in these situations 
according to patient's symptoms, age or body weight. Because the half-life of humanized 
antibodies is normally very long (around 20 days), one need only administer 0.05-500 mg 
1-2 times every 30 days. With regard to OCIF, on the other hand, its dose is 0.01-100 mg given 
once or divided into several times daily or as sustained release preparations, it need only be 
given 1 or 2 times in 7-15 days. When administering the therapeutic agents of this invention 
orally, they are formulated as, for example, tablets, granulates, microgranulates, powders, soft or 
hard capsules, Hquid agents, emulsions, syrups, etc. These formulations can be prepared 
according to the usual methods. 

[0020] 

In this invention, RA diagnoses can be made by measuring the IL-17 content of sampled 
blood or synovial fluid. Normally, if it is 2 ng/mL or more, it can be evaluated as positive. To 
measure the IL-17 content, enzyme immunoassay kits (ELISA) or radioimmunoassay kits (RIA) 
that use IL-17 antibodies can be used. Both polyclonal and monoclonal antibodies can be used 
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for the IL-17 antibodies used in the IL-1 7 measuring reagents. The antibodies can be 
manufactured by the methods described above. By constructing an ELISA or RIA for IL-17 
using as polyclonal antibody-polyclonal antibody, polyclonal antibody-monoclonal antibody, or 
monoclonal antibody-monoclonal antibody combinations, the IL-17 content of human serum and 
synovial fluid can be measured with high sensitivity. For RA patients, IL-17 in the serum and 
synovial fluid are characteristically increased and can be clearly distinguished from patients with 
osteoarthritis that are difficult to distinguish diagnostically from RA patients. 

[0021] 

As stated above, for osteoclastogenesis due to IL-17, IL-17 acts on 
osteoblasts/osteoblast-like stromal cells, prostaglandin E2 (PGE2) is produced, the signal by this 
PGE2 is received again by the osteoblasts/osteoblast-like stromal cells mediated by protein 
kinase A, osteoclastogenesis differentiation inducing factor OBM is expressed on the surfaces of 
these cells and osteoclastogenesis is promoted. Consequently, using inhibition of differentiation 
to osteoclasts in coculture systems of osteoblasts or osteoblast-like stromal cells with myelocytes 
as an index, substances that inhibit or neutralize IL-17 activity and/or substances that inhibit 
signal transduction of osteoclastogenesis induction by IL-17 can be screened. Concretely, desired 
substances that neutrahze or inhibit IL-17 activity and substances that inhibit signal transduction 
of osteoclastogenesis induction by IL-17 can be screened using osteoclastogenesis-inducing 
activity (tartrate resistant acid phosphatase activity: TRAP activity, or calcitonin receptor 
expression) by IL-17 in coculture systems of neonatal mouse cranium-derived primary culture 
osteoblasts with mouse myelocytes, or mouse spleen cells with mouse osteoblast-like stromal 
cell line ST2 as an index, adding test substances to these culture systems, performing culturing 
and measuring the above TRAP activity or calcitonin receptor expression, or more directly, 
observing osteoclastogenesis. Both TRAP activity and calcitonin receptor expression can be 
easily measured with high sensitivity using commercially available immunoassay kits as well as 
*^^I-labeled salmon calcitonin (made by Amersham). Substances that inhibit IL-17 activity or 
inhibit osteoclastogenesis promoting activity signals to osteoblasts/osteoblast-like stromal cell 
lines by IL-17, and substances that inhibit PGE2 production are detected as substances that are 
positive in these screening systems. 

[0022] 

Application examples 

This invention is explained in more detail using the following application examples. 
However, these are only for illustration and this invention is not limited in any way by these. 
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[0023] 

Application Example 1 

Inhibition of osteoclasto genesis by polyclonal antibodies that neutralize IL-17 activity 

The effects of polyclonal antibodies that neutralize IL-17 activity on in vitro 
osteoclastogenesis-inducing activity by IL-17 were studied by the same method as AppUcation 
Example 5. That is, in a coculture system of osteoblasts and myelocytes, IL-17 (1 ng/mL, gene 
recombination product, made by PeproTech EC Co.), active vitamin D3 (la,25(OH)2D3, 10" M , 
made by Wako Jun'yaku Co.), PTH (200 ng/mL, made by Asahi Kasei Co,), or IL-ip 
(10 ng/mL, made by Genzyme Co.) was added as osteoclastogenesis inducing factor. 2.5 |ig/mL 
of polyclonal neutralizing antibodies to IL-17 obtained from the serum of goats immunized with 
IL-17 (gene recombination product, made by PeproTech EC Co.) were added in to culture 
systems containing IL-17. 5 |ag/mL of polyclonal neutralizing antibodies to IL-17 were added to 
culture systems with active vitamin D3, PTH or PGE2 added. Osteoclastogenesis was evaluated 
by fixing adherent cells in each well after 6 days of cuhure and then TRAP staining and counting 
the number of TRAP-positive osteoclasts. For TRAP staining, adherent cells were fixed for 
3 min with 1 0% formaldehyde, the surface of each well was blown dry, then incubated for 
10 min at room temperature in acetate buffer containing 0.01% AS-MS phosphate salt (Sigma 
Co.) as substrate and 0.03% red violet LB salt as the stain for the reaction product in the presence 
of 50 mM sodium tartrate. TRAP-positive multinucleate cells containing 3 or more nuclei were 
counted as osteoclasts. Individual experiments were repeated 4 times and the results obtained are 
shown in Figure 1 . Also when calcitonin receptor expression was confirmed by autoradiography 
using ^^^I-labeled salmon calcitonin (made by Amersham Co.) using the method of Udagawa et 
al, (Udagawa et al.: Proc. Natl. Acad. Sci. USA 87:7260-7264 (1990)) to confirm that these cells 
were osteoclasts, they were confirmed to be osteoclasts. As a result of this, it was found that 
polyclonal neutralizing antibodies to IL-17 specifically inhibited osteoclastogenesis inducing 
activity of IL-17. As is clear from these results, polyclonal neutralizing antibodies to IL-17 
inhibit articular bone resorption due to the IL-17 present in high numbers in RA synovial fluid 
and are useful as RA therapy drugs. 

[0024] 

Application Example 2 

Inhibition of osteoclastogenesis by OCEF 

The effects of OCIF on in vitro osteoclastogenesis inducing activity by IL-17 were 
studied by the same method as in Application Example 1. That is, in cocultiu*e systems of 
osteoblasts with myelocytes in the presence of IL-17 (1 ng/mL) as osteoclastogenesis inducing 
factor, OCIF was added to give concentrations of 1 .5-50 ng/mL and they were cultured for 6 
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days. After completion of culturing, the number of TRAP-positive multinucleate cells 
(osteoclasts) were counted. Various experiments were repeated 4 times and the results obtained 
are shown in Figure 2. As a result of this, it was found that OCIF inhibited osteoclastogenesis by 
IL-17 dose-dependently and almost completely inhibited osteoclastogenesis at concentrations of 
25 ng/mL. 

[0025] 

It has already been found that, for inflammatory cytokines such as IL-lp, IL-6 and IL-1 1 
and known bone resorption factors including active vitamin D3, PTH and PGE2, their signals are 
transmitted to osteoblasts/osteoblast-like stromal cells mediated by 3 different signal 
transduction systems and that, on the surfaces of those cells, OCIF binding molecules (OBM) 
having osteoclastogenesis differentiation inducing activity is expressed (Yasuda et al.: 
Endocrinology 139:1329-1337 (1998)). From the fact that the osteoclastogenesis due to IL-17 
that was newly found in this invention is also completely inhibited by OCIF, the inventors 
studied whether or not OBM expression is also induced on osteoblasts with IL-17 stimulation. 
The presence or absence of OCIF expression induction and the presence or absence of P-actin 
induction were also checked as a control. In the presence or absence of various concentrations of 
IL-7, NS398 (10*^ M ), IL-ip (1 ng/mL), TNF-a (10 ng/mL) or active vitamin D3 (10'^ M ), 
mouse osteoclasts were cultured for 3 days. After culturing, northern blot analysis was 
performed using 20 |xg total RNA from said cells and OBM cDNA as a probe. The results are 
shown in Figure 3. Only OBM was specifically induced. As a result of this, it was found that, 
like IL-ip, TNF-a and active vitamin D3 that have already been distinguished as bone resorption 
factors, IL-17 acts on osteoblasts and dose-dependently promotes OBM gene expression. 
Moreover, OCIF induction was unrelated to the presence of these bone resorption factors. As a 
result of this, it was found that inhibition of IL-17 induced osteoclastogenesis by OCIF resulted 
from OCIF binding to OBM whose expression was induced on osteoblasts by IL-17, thereby 
blocking the osteoclastogenesis signal by OBM. From the above results, it was found that OCIF 
completely inhibits osteoclastogenesis promoting effects, that is, bone resorption effects by all 
cytokines, starting with IL-17, known to be deeply involved in RA pathogenesis. In particular, 
because OCIF inhibits osteoclastogenesis in response to the high values of IL-17 present in 
synovial fluid in RA, it is useftil in RA treatment. Furthermore, because it has been seen that 
OCIF is a cytokine having high specificity as an osteoclastogenesis inhibiting factor and having 
very low toxicity (Yasuda et al: Endocrinology 139:1329-1337 (1998); Mizuno et al.: Biochem. 
Biophys. Res. Commun. 247:610-615 (1998)), it is promising as a very safe, highly effective RA 
therapy drug, particularly as a drug inhibiting bone resorption in joints. 
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[0026] 

A pplication Example 3 

Production of OCIF-containing formulations 

There are 2 drugs of this invention, antibodies that neutralize IL-17 and OCIF. Generally, 
doses of antibodies for therapeutic purposes are relatively high compared to doses of hormones 
or cytokines and protein stability is also superior. For this reason, no problems occur even if 
known preparation methods are used. Consequently, regarding application examples in 
manufacturing formulations, OCIF formulations will mainly be cited. Of course, formulations 
having antibodies as active ingredients can be made similarly following the OCIF formulations 
in this application example. The substance used for OCIF formulation was a genetic 
recombination product. 

Manufacturing Example 1 

A solution containing 1 mg OCIF, 1 g sorbitol and 10 mg Polysorbate 80 in 100 mL of 
physiological saline was sterile-filtered. After aliquoting 1 mL each into sterile vials, lyophilized 
formulations were obtained by lyophilizing and sealing. 

[0027] 

Manufacturing Example 2 

After dissolving 876.6 mg sodium chloride, 1 mg OCIF and 100 mg low molecular 
weight gelatin in 10 mM phosphate buffer (pH 7.4), the volume was adjusted to 100 mL with 
said buffer. After sterile filtration and then ahquoting 1 mL each into sterile vials, lyophilized 
formulations were obtained by lyophilizing and sealing. 

[0028] 

Manufacturing Example 3 

A solution containing 1 mg OCIF, 2 g mannitol and 10 mg Polysorbate 80 in 100 mL of 
injection quality physiological saline was sterile- filtered. After aUquoting 1 mL each into sterile 
vials, lyophilized formations were obtained by lyophilizing. 

[0029] 

Manufacturing Example 4 

A solution containing 1 mg OCIF, 2 g glycine and 10 mg Polysorbate 80 in 100 mL of 
physiological saline was sterile-filtered. After aliquoting 1 mL each into sterile vials, lyophilized 
formulations were obtained by lyophilizing. 
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[0030] 

Application Example 4 

Measurement of IL- 17 in synovial fluid of RA, osteoarthritis, trauma and gout patients 

IL-17 concentrations were measured in synovial fluid from 43 RA patients (both men and 
women) and, as control patients, 9 osteoarthritis (OA) patients, 4 trauma (Tr) patients, and 7 gout 
(G) patients. The amount of IL-17 in the synovial fluids was measured according to the appended 
protocol using an ELISA kit (Biosource International Co.). The results are shown in Figure 4. As 
a result of this, there were many RA patients with high values for IL-17 levels in synovial fluid 
and a significant (p < 0.001) difference between RA and OA patients was seen. 

[0031] 

Application Example 5 

In vitro osteoclastogenesis inducing activity of IL-17 

Primary culture osteoblasts were prepared by digesting the crania obtained from neonatal 
mice (20 to 30) 5 times successively using 0.1% collagenase and 0.2% dispase. Meanwhile, 
mouse myelocytes were obtained from mature mice. Coculture of the osteoblasts with the 
myelocytes was performed by the method of Udagawa et al. (Udagawa et ah: Proc. Natl. Acad. 
Sci. USA 87:7260-7264 (1990)). That is, using 48-well plates, primary culture osteoblasts 
(2 X lO'* cells/well) and myelocytes (5x10^ cells/well) were cocultured in 0.3 mL of a-MEM 
(made by GIBCO BRAL Co.) containing 10% bovine serum (FBS, made by JRH Bioscience 
Co.) and the test substance. For the various test substances containing IL-17, 4 culture wells were 
used and, on the 3"^^^ day of culture, the medium was replaced with fresh medium. 
Osteoclastogenesis was evaluated by culturing for 6-7 days, then fixing the adherent cells in each 
well, then TRAP staining and coimting the number of TRAP-positive osteoclasts. For TRAP 
staining, adherent cells were fixed for 3 min with 10% formaldehyde, the surface of each well 
was blown dry, then incubated for 10 min at room temperature in acetate buffer containing 
0.01% AS-MS phosphate salt (Sigma Co.) as substrate and 0,03% red violet LB salt as the stain 
for the reaction product in the presence of 50 mM sodium tartrate. TRAP-positive cells appeared 
blackish red. TRAP-positive multinucleate cells containing 3 or more nuclei were counted as 
osteoclasts. The results are shown in Figure 5. As a result of this, it was foimd that IL-17 had 
activity that induced osteoclastogenesis dose-dependently from osteoclast precursor cells 
(hematopoietic cells) and manifested this activity at low concentrations of 0.01-10 ng/mL. 
Moreover, from the fact that the osteoclasts induced by IL-17 formed coimtless bone resorption 
holes (pits) on ivory fragments, they were seen to be mature osteoclasts having bone resorption 
activity. Clearly, the significantly higher values of IL-17 in the synovial fluid of RA patients in 
Application Example 4 and the marked osteoclastogenesis inducing activity, that is, the 
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bone-resorption promoting activity of IL-17 in this application example suggest that IL-17 is 
deeply involved in RA pathogenesis. Consequently, IL-17 measurement reagents are useful as 
RA diagnostic chemicals. 

[0032] 

A pplication Example 6 

Screening of substances that inhibit the vitro osteoclastogenesis-inducing activity of IL-17 

With the same method as AppUcation Example 5, IL-17, active vitamin D3 or PGE2 was 
added as the osteoclastogenesis promoting factor and, as the anti -inflammatory drug, 
indomethacin or NS398, which is a specific inhibitor of cyclooxygenase-2 (Cox-2), to coculture 
systems of osteoblasts with myelocytes and cultured for 6 days. IL-17 was added to give 
1 ng/mL and active vitamin D3 and PGE2 to give 10"^ M and 10"^ M , respectively. 10"^ M were 
added for both indomethacin and NS398, After culturing, TRAP-positive multinucleate cells 
were counted. Various tests were performed 4 times and numbers of cells are expressed as the 
mean ± SEM. The results are shown in Figure 6. As a result of this, it was found that the 
osteoclastogenesis-promoting effects of IL-17 were specifically inhibited by indomethacin and 
Cox-2 inhibitors. Non-steroidal anti-inflammatory drugs are indispensable in RA treatment. 
Specific inhibitors of Cox-2 are particularly anticipated as RA therapy drugs with few adverse 
effects. Thus, upon screening using inhibition of in vitro osteoclastogenesis by IL-17 as an index, 
compounds known in the past as RA therapy drug and compounds considered to be promising 
could be easily and correctly screened. Consequently, this invention is useful as a screening 
system for RA therapy drugs. 

[0033] 

Effects of the invention 

Implementing this invention provides RA therapeutic agents that have, as active 
ingredients, substances that inhibit or neutralize IL-17 activity in the body and/or substances that 
inhibit signal transduction of osteoclastogenesis induction by IL-17, RA diagnostic methods that 
are characterized in that they measure IL-17 in the blood or synovial fluid, and screening 
methods for substances that inhibit osteoclastogenesis systems formed by IL-17. IL-17 is useful 
as an RA diagnostic marker and screening methods using osteoclastogenesis systems with IL-17 
are useful as screening methods for RA drugs. 

Brief description of the figures 

Figure 1 shows the osteoclastogenesis-inhibiting effect of polyclonal antibodies that 
neutralize IL-17 activity in Application Example 1. 



Figure 2 shows the dose-dependent osteoclastogenesis-inhibiting effect of OCIF in 
Application Example 2. 

Figure 3 shows northern blot analysis results confirming that the various 
osteoclastogenesis-inducing factors and IL-17 expressed OBM in Application Example 2. 

Figure 4 shows a bar graph displaying the results of measuring the IL-17 content of 
synovial fluid of rheumatism (RA), osteoarthritis (OA), trauma (Tr) and gout (G) patients by 
ELISA in Application Example 4. 

Figure 5 shows that osteoclastogenesis is promoted dose-dependently by IL-17 in 
coculture systems of osteoblasts with myelocytes in Apphcation Example 5. 

Figure 6 shows that osteoclastogenesis induced by IL-17 is inhibited by NS398 and 
indomethacin in Application Example 6, 
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(2) screening for the substance which inhibits osteoclast formation 
and signal transmittance of IL-17 involves cultivating an osteoclast or 
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IL-17 activity. 
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activity of rheumatoid arthritis drugs. 
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x\^h (wn 96/26217 •^) , jt1S^^^;tnciF (rfia 

l^=^'i'^>^Ml^t::'^5t^i7)aj# (W096/26217, Simonet 
etal.: Cell 89 . 309-319, 1997) ^/[liE:^^ •/ h 

(Yasuda et a 1. : Endocrinology. 139. 1329-1337.(199 

8)) o ociFti, mmt^ (^y^-m) (^^ 
v^y^i^mMim (sds-page) xmokoxh^. ^^^-y 

V-MOCIFcO^^aii. ^MtcTT'OSDS-PAGE-CI^ 120 
kD, ^7t:ii7cT-C-^SDS-PAGET-tiJ«j60kDT^b^. t hOC 
lF2Stt>''7*!7X0CIFh^ti380 iicOT 5 y^;??>i^=5r 0 > 
^i7);^^oi>'-a86%t-tf^)^, ;f^^r->f -7-^OCIFfiC- 

H K^-^iCcfcOJBfiS^^xri.^^ (Yamaguchi et al . : J. 
Biol. Chera. 273 , 5117-5123,(1998)) , in vitroX'CO^ 

m-wm^m^imi.znnhit^m^. ^y-^-Mt^^^ 
^-moc\Fmzimmit^j:< mmxh^. ocivm- 

^(nm^mx^t-^^^^mm^ v^y^- (tnfr) 
yr^'J-izmthmMMihyyx^yyyy. tm) 

mm.^wzti:\-^-^m'^(riW\m^j:^y^^-x'hh. x. oc 

IFc7)C-5|e^^mi^tmTNFR7T ^ U--C'^>^Fas . TNFR-1 

izKc,n^T7^h'->':^^im^6mm i^rxv^^i 

DD) t^^^^i^—COhh DD homologous region 
(DHH);t;^2W>ff#^^. ^i^iZC-^^mi^Zlri. 
V^fnli^r^-rmJ^JiJ^'^^a-r^ (Yamaguchi et al . : J. 
Biol. Chera. 273 , 5117-5123 (1998)) , 

c 0 0 0 6 ) RMmnmm^±m^t^^m^^<^^ 
^BX'h6. mzt5if:h'wmmit(i>^Bmmf>z±t^ 

mmm. (3>M(Dm^<^mmzm^^^'^izm^it'th^M' 
ii.'Wummz^m^tit. mz, mMmt!5mmco'n-mm 

ikii^m.^^X'h "9 , ^(Tii^jzim^m^^^i^ 

trt^Kcom^j'^-^^m^i^m^fix^^^. zri^<r> 
m 'J ^^i-mim^ ttixo i^z^m\>zhti ^ wum 

tfzMiziiifh'wmm^<\'^stibhztimmt^ 
nxK^^, RAcommi±^fSi,zr-^nTh^tK ^<ommm 
mz^^^x^Kco^i^-^^ h/;-(ytm^Lxtsy). 

^co^Tij^ y:$^-a^ ^y-l (IL-I) , lL-6, TNF-a 
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t\^-^'^ti^m^^^ h;^^ yi)m^^^p\^mitiLx\-^ 

(Hirano, T. et al.: Eur. J. Iraniunol., 1 
8. 1797-1801,(1988) ) Z tt^^hfrim^tlX^-^^ . m 

mAz. x^^x'umm<^'j^^Kc^^^mm<7)mmz\^^f. 
zti^m'^<o0mii.^^ h:^^ yc^i^m^t^m-tt^h 

m-^^hm-immzx^^^ h^-f yi^^^Mimi 
10 m^itLfz ^<nxtmt^^^ hixx\-^t. 

[0007] ^^mit. ^m^^^'^^t-^^m 

immmm^-rh}L^x.i^ixx\-^h. 

tm^rLX\-^h. mz. mzio^ihmw'^m.m.t. mn 
{zimLfz^mst,\>zxy)mzhh^fix\^h . '^micn 
-jomt. '^mL^^m-thm'^mm(r>mmkwz'WW^ 
20 ^i^'^coi^i^z^^mzht^thfih. m-ox.mzii 
^'thmm'wmm<7:>mLRifxx\i.^m\iZ{t^ zcnrn'^^^z 
RMLfz'^mL^mmmi.znmthz t . m-hm'^wm 
m^^mm mm)irhzt. mj^xx\m'^mm<^'^ 
mmm^um mm) -ttztxh^. ^coxd^j:^^ 

[0008] 'Wfm^m'M-t^mmit'n'^mmtm.'wm 
mx^ 0 . zti^<Dmmi>iK^^f^zmm{z^m¥m lx:b 
0. zcommi^:^ y'^'tmttLX\.^^ . -t^w 

m^'wmmtiT^mmmtmtfZXKf . ^M'tim-nmmco 
^Mt, ^'^m^m'wmmizx^^mu^i^^mmLx 
\.y:t>zttm^ixx^^:^. 'Wwmmy'W^mmmxhxi 

^y^-x:i^^y-\ (IL-1) . giJ^^flS^^/l-'^V 
{Pl\{)^TtiX^^^y=JyEz (PGE2 ) ^(iprotein ki 
nase A, AX/^m^-^-i h^-(yXh^ll-e. -^mmi 

-<>^mi^. iL-11 . {LiF)S:j/^>n>^ 

40 :?'^>'M ^tigpl30 ^irLfzi^i^i'JU^^^'r^Ztt^zX 
0, m'm'mm^ittmm=?- (osteoclastogenesls diffe 
rentiation factor, ODF) ^mMM^izm^^t^t^^^O 
U^ti^W^^tiX^^^ (Suda et al . :Endocrine Rev. 1 
3. 66-80 (1992): Suda et al.: Bone 17, 8T5-91S (19 
95)). Ji^L/tJ:d{C, OCIFiiTNF Ix-b7°^-tCj^-r^ 

x-w^mmmxhu-^mmm. st2 mmffZ'mmmzt^ 

'^•ttZti)^m^tHZ^tlfz (Yasuda et al.: Endocri 
nology, 139, 1329-1337 (1998)), 

50 [0009] X. '^^mmc\?^m^^fz^m:^^-^y 
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^i^zx^^comi.itz^m-r^^^m^ji-'?' (qcif bindi 

ng molecule. OBM) <7>:WM}^^u—=^y^^tlti ( Yas 
udaet al. Proc. Natl. Acad. Sci. USA. 95 , 3597-360 
2 (1998)). ZCTiOCim^^. OBM tiJ^-^MSS© 

'^tiX^^^^ (Yasudaet al. : Proc. Natl. Acad. Sci. 
USA, 95 , 3597-3602 (1998) ) . Wh. OMtl^Lti 

oOZlFCOUpmmm^mi^MZ^riti (Vasuda et al.: E 
ndocrinology, 139, 1329-1337 (1998); Yasuda et a 
l.:Proc. Natl. Acad. ScL USA, 95, 3597-3602 (199 
8)) , 

[00 10] 

0f«=sr-9--f h^-(yTh^tK m.-wmmmmzioifh^ 
tK/mmi>zmk^j:mm^h^zt^M.\>'^t£Lfz. :^wm 

^i^ti$i^tC^i^^iiA^/c*Sm. IL-17 (D^^COmiA 
X/XXiii^^i'fl^i^m(r)m\f3^<^7^WAz-:>^j:i}^tm. 
mf^QClF<7)^^^CD — :>(,z^ IL-17 ^licOOTJXatt' 

mt>vxtiiL-i7 izxh^&'^m^mmmzy^i'Mii 
mmi^zh^zt^M.^^fzLx^^m^^^hizm-^ 

-tht. ^<^-i^mzi:^}:.xMibmmimwm. ^mhh 

{OT^fJ^t^^^r i: IL-170vSI4^WlX{i4'^-r'S 

!f^g^s^-g.v^{i:iL-i7 (Tym.'wmm^m.i^i^i-Mm'^mm 

:*:^H3cr)^liti, ^«s43iOIL-17 (T^^^^^mitfzU^ 

^^tzLtizh^. tfz. :^%m<ommii. Mxii 
mwm^co\i-v7 ^mmLXM^mmi'hyj^^^^i' 

mtrzii^m-^mMRxz/'Xitii-ii com-wmmm^^ 

ii^^mm^^ztizhh. 
coo 1 1 ] 

^fr^mmm'j'y^i'i^miffzm-rh. xK>mi^^ 
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fia?^fK^$'I®^(Osteoclastogenesis Inhibitory Facto 
r; mF)^mftZti)-X^^^, ^tl. *:^BJti. 

Lfzm&xi.mmm^co>( yi'-n-i ^y-17 (d-^a^ 
nmm^j^'?^Bm:^mizm-t^ . ^wMit. 
mm^ffZis V ^xm-^mm^^^imm^mm tLx. 

10 y^-a^^y-vmmirmitfzi^^m^^'mMRX/ 

/xtiiL-17 (rzxhm'Wmi^i^mmmi^^'i-M^m^ 
mm^h%m^^^'j-^y^'t^:fjmizm'th. 
Hjfi. RA^. mmirzioi,f^mw'Wmm<D'f^mAi/mmiz 
m^^hmmtLx. tfzR^<^^m. h^^^imiz^^^^ 

[001 23 

^gi5?t?Stt^c01L-17 
20 ^m€^Ci5V^TJ;0i>RAlL^tci^v^T^St:: (p<0. 
001)^ii^^-r::^$:^aiL3t, X. RK^^^McOi^m 
W^^COCM * . CD45R0* T Wt21L-17 ^i^Bm-^ 
^^^ZtiymMHzy^-oti. ;^oi:3t::lL-l7 tl. RA 

<7)mmmzm<m^Lx^^hztt^^^tifZo ^z 
x\ ^^^Mm^mi-i7 co^m.nyiMcom^^m^tHz 
^^<. IL-17 f,zx^m'wmmBf^i^i^mifZ-:>i^xm 
mm^Lfcbz^. IL-17 ti<'r^:^'wmmmtmm^ 
crrwmQmt<r)Mmmzi5^-^x . 'wm&mi}-^^t^co 
^'^m^m^^mmzmm'thzt^M.m.L. Mcomm 
30 mm..mzmm'wmmzu<m^Lx\'^^zt^mmL 

fz. m:i7)J£^3f?-i^IL-17 U:^m<^sm'7-;^-}iL 

x^mxh^. ^fzM^m^tLx^com^mmm^) 
h^^ti^^i-M^mmmncox^ ^j--yyiz^\,^x 
i:,^m^j:^mx'htzttmmLfz. ^^^izttz. ^:JLt 
cr)zti)^C:>ii-\7 <^mi^t:m\tfzii^m^^^mxii 
IL-17 f^zxhm'wmmm^i^'ri-Mj^^^m.^'t^^'^ 
liWJ'y^^MtLx^m.xhhzttf^m^^tifz. z 
<DXo^j:mmxhhmi-\7^mmi^x{i.ociFi}m'Wm 
^com^trmi-r^z ttmmx^ti^ t < izqcif-^-z 
40 c7)iL-i7 izxhmm^j:m'^m^mmm^mmzm.m^ 

mmmzm^'thzt^-^^itx^-^^±M^^m^^^ h 
^4yfmx'tc<. ^wmzi^\.^x^'^^^tltz\L-\7 
xhm.'wmmm{j^zmt'^^^zmm'thztt'^mih>t^ 
^3:5:0^, i^%m^h\t. ±M(oxo^z^k%.m\.zmmz 
iL-17 tmni.. ^i.xmw^zi^->xm:^mu<r>m^t< 
\m^fix. "^mm^m^-thzh. ^Lxz<r>xo^j: 
'^w&m-^mmmmMmm^ (ocif) {.zx-^xmrn 

50 [0013] ^l^q^^^oti. lM\^tzXo\,z^%J^<r)m 
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t^tc (p<o.ooi)^M^^t. ttiii-n itm^^m 

;itt^'^mThhzt^M.ii!,Lrc, m^x. iL-17 (Dm 

t^^mt^^. zcoxo^mmtLXit. ±isorax 

m-thm'^mmm^mm^ (ocif) cr>xo^j:mm^m 
^•t^zbt^x^. mizMtL<it. IL-17 ^mm.i^x 

[00143 :^^mi^\i-i7 m^^^m-ttm^^^ 
x'^\^^:>ixh. IL-17 <^^i^m^\t. mimmtmmz 

ii^LT IL-17 ^^^^^fz^mv-^o^^mWi^^m.):, 
tT^^-r<^C:i:*>'T'^^, ^tz\X^W.-^iXX\'^h^^ 
tn:f4=^^^^5C^;^-'r^^CR&D Systein Inc. mm) 

[00 1 5] X. IL-17 \zn'th^J9u-^)VW^ 

\:XY(^Xo\ZV.X^-th^ttf^X%h. fiP^. ^ 
i^IL-17 £Oi^-^tCj;0BaIb/c-e^XS:^^L. 

^^i:C^J;0^^-ryJ H-v^f^i^t. IL-17 ^zn^th 

^^i^IL-17 tirfiKcOt>c0^i^LT^^V^L, t"CC 
<^<7)IL-17 iSfe^^fflv^TiSfEm<?;^^;c^t::ctoT 

0 (jl^3tII^Jg) ^a^izy^^^^^itcJiDJ^^b^ 
fLfz'm'^tcf^^^^)Y-'7^mLth:Ltif^X%h. Z 

(DX^i.zvxm^^tLrcmi^m^^^^y'v h'--r$.-ts^ 
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IL-17 mi^^^no-ttmf^X\ L*>tbML-17 ^ZML 

M OT) $r^-r-&^y^n— ^^l-^ttc^MO-r^, 
[00163 <^V^T. ni^titi-^^xm^ h IL-17 t y 
^'a--^y^tiif*:<7)}t!^|^gg{iT'^5^^^^ (CDR)t- 
^X^. t MgG cOBT^^^t^^^ffi-r-S:^ (CDR-graf 

ting) ffzx^^hm^tij^^mxh^. X. t hco^^s^ 

^xtclt^b ML-17 ^fS-^L. :^^$ii7t: 

^Mz^'OmWthZ.hl^zX'O . ^^^bbStS:bML 
-17 9x:3-^}Vmf:^^^h:L>it-X%h . ^^^ixfz 
'cYmFt/1^^-^}VW^<r>^t-i^. bML-17 vSli^ 

^^SJL. ^:tbML-i7 \^z-mw^m:w<r^m:mi't 

hZ.h^zX^. 3fs:^BJ(;Og&^h-t^bh^in:bML-17 

Tf#ii>iXf^bML-17 OvSttSr^'fa-r'S.bhStiibML 
20 -17 ^:y^n— ^/Ummi, RA?^i^^Jfc trffl\.^-g>^i: 
^^i:L-Clsem-r-S.bML-17 li. 
jif^ (Rouvier,E.et.al,J.IiMunol..l50.5445 (199 
3)) /j-i^iifE^^^i-^t-J:oTiMLTt ctv^t, 
TTJM:^ixTV^^Mi^IL-17 Sr^^-T^ C t ^ T'^ S , 
[00 1 73 ^^H^<7^0CIF$::^^^t'r^RA?^|f«K^ 

fci^T. ociFfiE^h x^x^WiX^humzmm^Mz 
i:,<nxhf\xt. n^<7y-^mxwm^ixfzi:y<r^^m\-^h:L 
bt'^x^h. ^zx^a^mmf&bi^xM.. mLmzx^^m 

30 ^Wft^LTOCIF^t#^:^ (W0%/26217-^; Tsudaet 
al., Biochem. Biophys. Res. Commun., 234, 137-142 
(1997)), igf5^X^6^^SCJ:0OCIF^ rJ-F-r-S.il 

96/26217-^; W096/20621-^; Simonet etal.: Cell 89. 
309-319. 1997) ^£)£t'^m'f hixh . OCIF^Mt*^!^ 

^7^-. iM;^?^A^fflv%y::HPLC=Sri:\ iS^^^S® 
^ii^t::T^iS-r-5. ^ i: t'^X^ h (Tsuda et al . : Bioch 
em. Biophys. Res. Commun. 234. 137-142 (1997)), 
[ 0 0 1 8 3 X. 3lfE^^m;iSSrfflv\ b hOCIFcO 
r5ygEiS5fiJ$:r?-K-r^jfif^^SR- «^CMV rn^ 

50 Xf\2^:K9-^m (CHO)iia^. -r^ivj^mm.. -e^xci 
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y w^m'^-m^K^ Mz^^w'^^mxz'^mm--^ 

z<n]^o\,zLxm^ixfz^z\?^£}i^^-^^hmm. 

< cociFiiiL-17 izx hmm-Wi^mmcomwMizii' 
K iL-6. m-ai>z^^m'wmfmf^6fimmi^y-^fi' 

[0019] :^^^mHf^mwu. mmtLxhhh^ 
\^^immzK^L^-^f>z^ unmh^^^-^itimamz^k^- 
^tih. imumzi9i^^hm^. mtimmmitm^ 
izx^mm-t^zt^^x^h. tML-17 ^mmi^h^ 
K^mcw^immti-t^^izit^ mrny^. mmm. ± 
m±i^y\^^j:}icom'^^mmzmmLfc'ik. 

tTPigLTJ^^ ik^-^xmrnmrnz^m-t^ zti>z 
X Kimm-thztib^T^h. imm^comi^^mt lx 
It. mm 0.001-20 v}/v%mm. -:^ciF^st lx 

ti. jimoOOl- 5 w/v%^Jg. itftLKli 0.001- 1 

w/v%mmizmm^ri^. ^^m.^tLxo£\?t.fzi.m 

mmh^^-^immm.^^ts: t'lzmt. mMrnm-hz. 
tt<T^h. mm<tf>zmLx. M^L<i±^m\Rr/m 

x^xa^mMcK^zx"^ . i^%^mi^Lx^^^ho:^t- 
Urn ^mmm±. vm^z:^m^^i^ti:z^ 
tvi^^ ^^Lx^^ixh. -^mm^k^wM^t. ^ 
<mmw:^-.(nmmz^Lfzmmz^'o . m^ti:^^-^ 

/x\t^j.zi5\^x\t. mmn^^z^^^^hzhfpx^ 

}hX^\^ iimmtk) (OX\ 0.05—500 mg$r30BfSt-l 
tk^&t UTO.01-100 mg^ 1 B 1 lHl=5:^^L^0tz^tt 

T^-^-r-6*>, hh^^immmmtLxi -xsBmz 
\xit2mim'k^''tix\fx^^> X. :^^m<7^i^mw\^ 
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^j. m\. mxitm^y''^j\^m. mi ^m. s^n^^r 
m^j:t^zmmt^n,. zti^commif^mi^z^-yxmrn 

[0020] 2t£^H«tzi3i>-c. mmLfzmmxitmwm 
^(Dii-n ^&^m^^tztffZX':>xRk(r>mw\^ffo 
ztt/^x^h. mm 2ng/ini i:jjLXhtiimm±m^t 
nmx^ho iL-17 ^&^m^'rtfzMzi:i^ ii-u <n 
Wik^^miLfzmm^^m^^-^v (ELisA)^^i;^:t-f 

7 Mf^^iCfflV^-£>IL-17 iii#:ti. '^^') 9^-&)Vmi^ 

x^6. ^mmj^(r>:^mt^zxK>im't^ztf}^x^. 

i^zm-^^'Ji^^^-i^ji^tm-n^'j^u 

h'tizJ:K>. ELISA ^b'S.v^tiRlA ^mmi-^ ZtizJ: 

^'t^ztij'^x^h. M.%^immmzimRx/mwm 
20 m^(r>\i-x7 i)-mmLxi5^. nmmtmm^mmLf)^ 
fz I ^^mtm(r>B^ ^ m-mi,zm^i\-^mxh h . 
[002 1 ] jiiEcoj: 0 ^z. IL-17 i,z^ hm.'^mmm 

IL-17 ;S?^''t^W//'t^W^xhn-vMt;f^ 
fflL, rnX^^'^>'>^>'E2 (PGE2) $r^L, >Ic^PG 
E2 J; ^i^^-fyP^ protein kinase A^yM^rHlX-t^ 

mxvu'-^wmt'^mmf^<^^mmMzii\-^x . 
\i^m-h *^^^ixxtiiL-i7 c J; hm.'^mmjBmm 

mmmt'^'y^'^^mmk::^hu-'7mm^. st2 t 
o^t;t§^^tc*3tt^ IL-17 t.z^hm^mfmmm^'^ 

t^zwmi'K^mviLxtm'km^. _hie^oTRAPvgf4. x 

\,zi,m'%mm(7^mm.^mMLx . ^mML-\i '^^^^.^^ 
mt,fzi±^ nu-thm^^ mj^x\±\i-\i i^zxhm^m 

y-rtZtti^X^h. TRAPvgtt^t/^;<?;Pi^b-V^ 
mz^^^mM^'>-:^Jl'i^h:::.> { Amershan^ ) $:^V^T 
xm^i:7r^-r^mit. IL-17 vSI^^IS^. IL-I? izJ::^ 
50 ^«^v£f4i^^^-:h;W$:tiW'r&JfelW, ^>^l.MiPGE2j^ 
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[0022] 
[00 23] 

m^mi ] iL-17 co^ii^^m-^^v::^^-i-Ji^m 

IL-17c7)vgf4^4'^'f-'5.^U ^n—^;^m«5C0 IL-17 

x^'in vitrd^-wm^mmnmrnizmi^mm^ . m 
mm5 tmm<oyTmi.zx^m'<^tz. m^. -^^mmt-w 
mmm^tcDt^mmmzni^x . m-^mmmmmmi^t 

LTIL-17 ( Ing/nil . Mi^'m^mtffa. PeproTech 
EC^m) . ?£l4t'^$yD3 (1 a,25(OH)2l>3. lO-^M , 
m^^^mmi) . PTH (200ng/mK M^t^^M) . hh 
V^(iIL-l/9 {10 ng/mU Genzyme ^t^) Sr^jDt. IL-1 
7 mmmmzit. H-lUmi^^^mt^^ Pepro Tech 

EO&m) tcioT^t/vZ^^jfllrf J;0^#/cIL-l7 frzn 

^'^VDs, PTH . ^>^V^{iPGE2CO^Dt&^^tCti5Aig/ 

niloiL-17 tc:m--2)d^'J7n— ^;U4'*il5Lf^Js$:^jDt 

ZtiZX^mmtfZo TRAP^fetC^LTti. 

lO%?^;^Ary^Y-'t KTS^^H^L. #weiio^®S: 

M^$-i^. ;^V^TS®fc UTO.01% AS-MSU>'^tg(Sig 

If^C^^-rSfeSt tTO.03% red violet LBJ^^^t^P 
^y^y:7r-4'. m^LX-im^^ y^:^^-hLfz, TR 
AP^fiM-^tr^'^^&t LTffi3l-r-S, 30lZUi<^^^$r 

ij}Vi^h::^y (AmershaDtaii^) ^ffll^^T. Udagawa ih><^ 
:^i£(Udasawa et al . :Proc. Natl. Acad. Sci. USA.87, 7 
260-7264(1990)) (,zX^^-h^'J^:^^y >t -XmB 

IL-17 i,zn-r^yf^0i^n-i-;i'^mtjim±ii-l7 

X hm-^mm^mnmii^ii^nmmizmm^t z t 

^f3HZ^j:'ofz. Z.cr>m^t^(^m^t^^Xdi,Z. IL-17 

iit;^?±r^ IL-17 izx7^mn'Wm.^i:m\L. Mi^m 

[00 24] 

im^m2} ociFt^zxhrn-n-mmBm^m 

0CIF<7) IL-17 {zX^in vitro^'^mmM^mm^^ifZ:^ 

irr^^^. mmmitmmcr>ijmf,zx^m^fz. m 

-w^mmt-wmmmtcoit^mtizti^^x . m'^m 
mmmmmm'T-t LriL-ndng/mo^r^ET'c, ocif^ 
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1.5-50 ng/m\mi^{Z^6Xoi,zmmL6Bmi^mb 

ti. mm^r^k. TRAP^^i^fls m-wmm ^^tf- 
m2{Z7ri't. <r^o$sM. ii~mzxh^'^mfim^t:oc 

IFfifflfififeW^tcTOJL. 25 ns/m\<0^mXimm±i>Z 

[0025] IL-1;9 . IL-6^t;riL-ll m<^^m^-^^ N 
y^vglSt'^i^V-Ds, PTH . PGE2^$r^OKl*ni7)# 

mm'^m r><DWj:^i^^i-Mi.m^^irLx . -t^ 
i^M. ^(^mm^mi^zm'^mmm^'^timmm'^^^ 

^-^OCIF^-^^^ (OCIF binding molecule, OEM) 
mth^lbti^^XiiZm^-h^^Z^flXy^^h (Yasuda et a 
1.: Endocrinology. 139, 132^1337 (1998)), 

{zii\^xmfz^zmhtHz^^-ofz. IL-17 {zxhm-^wm 

^{iiL-17 mmxz^'^xi.'^^^i.^zmw t^^mm 
^fiht-^Kotm^fz. X. ociF<7^^mm<:o^mm/ 
Mmtbxco^-isctin(^)im(^^m^:mi^Lfz. m^co 

20 m^CO\l-l^ NS398(10-SM), IL-1/3 (Ing/nil) . TNF-a (1 
Ong/ml) hh^^it.^'&L^^^y\>2 (10-8M)O^^TS>S 

v^{i##^ETT"7^x'^^w^3 ar^tg^LT^c, im 
r^. fni«*^^>i7)totai RNA 20jLig mj^yu-~fti.x 

OBM cDNA^fflV^TNorthern blot ^W^-trofo. t^^^ 
dSC^f , OBM <^^#M&^t-i5l^$il7^v:o .I^Ojg^. 

-^X'^zm h mz ^hx\^h ^m^m^X'-h ^ a-i ^ . tn 
Y-amf'^^'^9^y\h)Lnmz. iL-17 ^f^-mm 

X. OCiF^of^^ti. :Lixh<D'^^ 

^iL-17 wmmmm^^<mm\x. iL-17 tcjio-i-^ 

iiS^C^?^!^^ ^ixhm\ HOC I F;{)-'S£-^^ ^ ^ 1 1:: J; 
0, 0BMtzj;-S,SS'tria^f!ici^^^yl'2:7'O'y:^-r'5.>l 

0CIF(iIL-17 ^\tY.mm^m'Bmzm<^^^ 

h:ittmhixx\^h^'<x(ry^^ vf}iy\,z^hm'^ 
mm^^^M^n. ^^%'^wm'^^'^^zm\th:i 

t t<m ^ i^Hz^j: -o tz o i^t;0CIF(iRAc7)TO?t?e[4^CCi^ffi 

\<zmE.-th\L-Yj {^zn-ftm.'^mmm^'^nm^tzk. 
40 t-^^mm.i^z-^mxh ^ tc . ocmm'^m^mf^ 

ztm2i!bhtLxnK) . mibxiSim^xh^f)'^ (vasu 

da et al.: Endocrinology, 139, 1329-1337 (1998); M 
izunoetal.: Biochem. Biophys. Res. Coranun. 247, 
610-615 (1998)) . mibX^XiJ^-O^^com^^Rm 

7^^. mzmtmmi^h'W^ummt vx^xh 

[0026] 

50 :^mn^mmt^ iL-17 r^m:^m'fhimi^mz\v(r> 




1 3 

m-^x. m\(mm}iZ^\'rhmmmiz-:^^^xmz\?^\ 
it^^tLxm^r^-rh. ^m. ^m^^m^^t^^m 
m\^z-:>\^xhimm^mz\^(nm^mzmt>xnmzm. 
m-h <r t t^x% h , ociFios^Kttcffl ^ >^fz^mtm\^ 

mmi 

^m±i^7^\(^rsi\ 4'(-0CIFlmg. y;l'h'h-;Hg m/ 
;KUy;K-h80 10mg^#O?^^e^^^ra?Fi^L. 1ml 

^-^mm^urMz^^Lfzm. ^^^^mLxmrn-th 
[00 2 7] mmm2 

lOmM (PH 7.4) (C:t^876.6 mg, OCIFlm 

i^z^^Lfztk. m^mkLxmn^h:ib\.zx^mm^ 
[00 28] mmm^ 

{zxrmm.mm^%fz. 
[0029] mmm^ 

^mMm.7\^m isii^^zm^ixm. ^';i^v2g . ;K'jy 
mmm^wz, 

[00 30] 

fz. mm^M^Ml-\7 fltmiSA ^-y h (Bolsource 
InternatioiialiL) $:fflV\ ^#$ilT V O 1- 3 — 

OAOm^^t^^E^^ ( P<0. 001) ^mm^i^^tlfz , 
[00 3 1] 

[iiiiW5] iL-17 coin vitrom'^mmmmm^ii. 

m^}^^^:^i3^^ni^tlfzm^'^ (20*>f^30fi) $:0.1% 

5iiim{t-r-5><i i: ^■^mm'^'^mm^mmLrz. 
--n. '^^:K'^mmtm^^^:^i)^hWz. -t^m 

t'g'Mfati^Oitt^^tiUdagawa i^O;^^ (Udagawa et 
al.: Proc. Natl. Acad. Sci. USA. 87 . 7260-7264(19 

m)\.ziir>miLfz, HD*). 48-weii y\^-h^m^K 
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1 4 

^immr^mm < 2 x lo* ceiis/wei d t •^mm 

(5X10& cells/well) t^WX'^mn (FBS. JRH Bio 
science ttiS) ^i^;^^S^^^^S^'iS■t^a-^EM (GIBCO BRAL 
thii) 0.3 ml 4'T'^i§^L?to IL-17 ^i^ts^Wmn 

i^zwmmx-i^mmLtz^ m.'^mwBmt. 6-7 b 

i^mmi'^mmi^tm^h ^Lt^zx^mmi^tz. trap 
^fetc^Lxa. ^-M^io%7^;PAr;^xtKr3 

TO.01% P&-VS^)ynU (Sigma it) S.t>'50 bM £0?SH 
tTO.03% red violet imt:^t^^m^<-/y T-^ . 

m^x\o^mAy^zi.^-vLfz. TRAPi^wmi-^ 
i)- ^ m&Wi^mi.zm'wmmB^ ^ mm~t 14^ ^ t . 

0.01-10 ng/inl i: 5 <K?ll^X'-e^0vS14$:^iS'r'& ^ t 

20 ;E?^'B«^*Hc^o/.% X. IL-17 izx^mm^ti^^'^m 

zt^^^. 'W^ui[^i^^^^tf^mimmx'h7o>:Lt 
mmi^ivt:. mmm4 i,z^5{i-^HAM.^mtiiimm^<o 
IL-17 <^^M^j:mm^x/iz:^mmmi,zisif^\i~i7 i,zx 

h^i^t-^xdiz^ IL-17 imcommmmzm<m^L 

. X\,^^Ztt-^^m^tlfz. m-yX. IL-17 (^m^KMit 

RAcT^mmmt tx^mxh^ . 

[0032] 

30 mmme ] iL-i7tzj:^in vitrom-wmmmmnm^ 

^oitt^^i^ti. m'Wmmmmi^mm=FtLx\i'i7 . 

x-^ y\^;^^i^y. h^^w^:^^^^i^y^—^-2 
{cox-2)commnmmMX'hh^s39s ^mtx. 6st# 

mttz. IL-17tilng/n)l t^^hXoi^Z. ^fcvS'llMt' 

:$^5yD3^im;E2*i^ii>5-'mo-9M m/iQr^n mnL 

fz. X. 4 yK;^^v'y^iLt/NS398 im^th^ix^^ix 
40 10-8M MpLfc. t^^SBf^, TRAP|^^t^«$:fi-^ 
L?t:o ^I^^*i4[ll^ifgt. «^$:^i^±SEM tLX 

mvfz. *§m^ii6(c^-ro ^ojsm. iL-17 i,zxhm 

Ktn:ifejE^(iRAco?^j^tc::K:*--t^^».^^^T^o. 
cox-2 <o^mmn.w?umi!^m<^<i^^tc\^^mmmtLx 

mW^flX\^h. IL-17 iiZXhin vitro^ 

i:::-?). Vtm^^^Mt\^xm^fiX\i^h^-^. h 
50 -S».^tiitBi:^^$/ir^.^^^t-^!fei^^^t::, tJiJ^tiE 



1 5 

[0033] 

^i^m^mi^^ti^o iL-17 i,mmm-7-;^-tLx. 



(9) #^2000-186046 

1 6 

m2] mmm2coocmzx^mmmmi^'Wmfm^ 
7 *^'0BM ^^^^hzt^mmttiy-^yruyh 

7 ^s^ELisA mx-mmLfz^^^m-tnmm^ir^'r, 
10 [[15 ] mmm5cD'wmm^t'wmmm<7)^immzt^ 
i^-c. IL-17 i^zxrfm^immi^z^'wmmMi^t^i^m^ 

me]mmmeco ii-uizx^xim^titm'^mm 
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